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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a multidegree-of-freedom 
driving mechanism which can prevent the malfunction with simple 
constitution. 

SOLUTION: This multidegree-of-freedom driving mechanism includes 
at least, first and second actuators which have driven members 1 6 
and 26 frictionally engaging with drive shafts 12 and 22, where 
electromechanical converting elements 14 and 24 are fixed at one end 
each, and can shift the driven members 16 and 26 along the drive 
shafts 12 and 22, causing vertical resonance in the drive shafts 12 
and 22 by the electromechanical converting elements 14 and 24. The 
other end of the drive shaft 22 of the second actuator 20 is fixed to 
the driven member 16 of the first actuator 10 directly or via another 
actuator. The first and second actuators 10 and 20 are constituted so 
that the resonance frequency of each drive shaft 12 and 22 may be 
different to each other. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of fmal disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1 / 1 



2003/07/22 16:13 



mm 2003-33053 

(P 2003-33053 A) 

i43)&mB ¥^15^1^310(2003.1.31) 



(51)Int.Cl.' 




F I 


f-7a-r(##). 


HO 2N 


2/00 


HO 2N 


2/00 C 5H680 






OL 


(^6M) 


(21)tijigS^ 


!|^Bi2001-221333(P2001-221333) 


(TDtHBiA 


000006079 










(22)tHiSaB 


5pjEiE13^7^23B (2001. 7.23) 




















m s.m 








;*:IE«*;*cKrfJfp*ES±W-T g3S13-9 
















100062144 














F^— A(# 


s#) 5H680 BB13 DD02 DD23 DD65 DD73 








EEIO FF02 FF04 FF08 FF26 








FF38 am 



(54) [^mcD^m ^is^mmmmm 



(57) imm 

m^^mi mm. • mm^^mi' 14,24 a^^©- 
istiH^^nfeigaift 12,22 izm&msfim 16,2 

6*»^«^^U • 1 4 , 2 4t:<tD 

IKIbllll 12,22 fcliJK^ttgSe^: LTSEKIbgU^ 16, 
2 6 SrIgiJIfl 1 2 , 2 2{ca-oT^»S^-a-2)Ci:A*T*§ 
'J>J5:<i:*»2oCD^lSt>*^2CD7'^5=-i^-<5' 1 
0, 2 OS^tf. ^I©r^5^i3i-^ 1 OCDSaBSjgfS 
«16K. iag?XB:ffe©7'^^iai-<5'S:rt-b-r, ^2 

-So mSV^2®7'^5=-i^— ^J' 1 0, 2 0{i. 
■encDSBl&ttl 12.2 2©tt^i«|^St»*sSV^tS«:S J: 




1 

m^m 1 ] «M • mm^mm^i't. mmm, • mmm 

T^ 

B3|gtt«l®tttSJ^«?IJ!tXtt^®5a^o«t&iliKIS=^^«c 

±i3^l©T^5^i^-^ffl±i3lgi!;/l«?iS{is ±13^ 
2 ® T ^ 5^ i 31 - ^ © ± |3|g«;)l jgJlfSt * ti 5 ± 13^ 
2 ©T^>^i:i^-^®±33«ffiJS«tl»^mt:ife ») ^ 

1 ©T^5^iJi-^©±§3IE»;MI«£aA5$*n?.±i3m 
1 © T ^ ^ i 31-^ ©±l3JtlgMI«[|i!(^mfC 5 Cl h 

mnmmwimiii. ±i3^2©T<^5^i3i-^ffl±i3ig» 
mmLi^^^ti?>±iim 2 ©7^5^i3i-<j'®±g3jtfi 

{±. ±13^ 1 (DT^^^:i^-'i'<D±tmmmmLtfi^^ 

ns±f3^ 1 ©r^'5^i3i-^$'©±l3«ffii^«5IS^Jai: 
Ji»:lft*sS'5:5±l3S 1 ©T^5^i3i-<5'©±|3tttSJlI 

isis^mfcfesciiSiRFSjtt-rs. if5KJa2t3«©# 

ic 43 (t s «^ts«© 1 //" 2 f$fe^±® s*i § ^ IS T 
31-^ ©IK«;|iii{c#^ S ^KttffiJ^iSISjEfil©J^jS 

[0 0 0 1] 
[0 0 0 2] 

[iJ6*©tS*e] IK»«i©-SS*H^b^ ^©ffeig{c«M 

- <fe lEibW t ^& o T IE lift -r s T ^ ^ i 31 - aig $ n 



(2) i|tM2 0 0 3-3 3 0 5 3 

2 

?^:HM<B!l^fea^t-5®■r•H^^il5*?ii<T•^^ StlSffi*^ 

So «^J^«s ^l®7^5=-3.3i-^'®p^^^y-K:, ^ 

2®T^^3.3i-^®igiijii!iii©-sg^H^-rn«s mi 

0. ^2©T<:7^ijL-<$7®^^^y-5^ 2eSST- 
iggj-r :itt^X- § S (^J^(i. iNflSI 2000-280 
2 8 8v . 
10 [0 0 0 3] 

31-^^jgiiSb-cffiffi-rsi:. $.i.T^^3.3i-^©ig 
»t3 ^ o bfcffii&i6Sfib©T;^5=-i3i-^j' 

fte®Ti'^3.cii-^0«M-ttMj«^l^^^AJ|g|!;$ 
[0 0 0 4] Cl©ia3Ee^l&#&Be±t- 

<o 

[0 0 0 5] i^tztfi-ox. :^mm*m^\^J:.oti-^ii. 
mmmma. mmtj^mmxmwK'^Fimit-t^ztifiX'^ 

[0 0 0 6] 

30 [0 0 0 7] ^^mmnmrnmit. n% - mm^^m=^ 

msi • mmmm^v:. * 5 ±i3Ki6«itc*sfftffi<£^ci b 

x±.m^m^i^-^±.%m.mm^^^^xnm^'^^:^ t 

A^T-gSv (i>fe< i:*) 2rD®|| lSt>-^2©7'i'^ji-3i 
^^5^&-g-««(^x ±gB® l©7'^^3-3i-^©±f3SaKl&SI5 
«{C, il:g!X(ifb©5'^^aai-^*:ft-bT, ±13112 

®T^^3.31-^®±|3|g«jtt®ffe}S*S@^$tlfe^^' 

7'®*.®T-a&€). ±l3^12il>-^2®7'^f=-3.3^-^5' 
40 Ji, *tl-en©±f3|gi!;«l©«|g;^«[»*sSVMcS5&:S 

[0 0 0 8] ±f3«]5K{c*VAT. T^^^i3i-<$'{i. IK 

X'mtt^ms.xmm\y. mmmi:.mm%^'r^wsm^ 
Mt/^m.mm\z^^xii^m-^ho m%-mmm^m=?-\±. 
m^^. ff«}^?> mm.m=?: mmm^. MmT^^:^ 
3i-^j'^©<ka{3> m^:^^)\^^- im^t£. MBs m 

50 m^t£. im. mm. mm. fabn^©^jK^t>T 



(3) 

3 

[0 009] ±tB«fiKfc: Xi^^t. m 1 2 (DT^^ 
jEK*s|5l-i:5B:e>«cv>J:^t-rs;efti<. ig«gB**oj; 10 

[0 0 10] Lfzifi^x. mm^mmx-mmi¥^m±-r 

^ZtifiX-^^o 

[0 0 1 1] «^*L<H:. ±t3#T^5^iai-^{±, ^ 
[0 0 12] #T^^iJ^-^©ig«;Jl«?S<i> T-gs 

fife© 7 ^ i :t- ^J' J; o T rtS U-^-r 

5. ±f3iKj^{;:j:*xH^ T^^3.:i^—i'(Dmmmmcm 

[0 0 1 3] iff*b<tt, ±t3^1®7'^^3.^-^S 

©±f3*ttB«i^tSlt^^i:(ii5i:IS*^M^i>±f3ll 2 <DT^ 

Ti'^j-^-^i&|g«)t-S±g3|gi&MIJSSf{±-, ±13^1 

®T^5'^i^-<5'©±H3J^tS)l«Ei!(^^i:{i*IS!{ASM'5: 40 
S±i3^ 1 ©T^5^i:c-^©±f3«Jii««f»^mc 

^ o 

[0 0 14] -;&©T^'^j.^-^j'©igi!;ffljSia*5, m 

C^*^^■r^^!5:<■r*^ ffe:&©T^'^j.3i-^©ffe©iR 
iS©ftSliI^SIS^«of-^*nTv^Si:. flb;5©T^^i 
:"^-^'A^^S>{t-rs«^*Sig,5„ ±l3mt;:<tnKx 

As-^gS. 50 



#511 2003-33053 

4 

[0 0 15] ±B3&«^t*SV^T> «tgJ««J 

[ 0 0 1 6 ] b < tt. ±m^nmm^WL^mt. ^ 
[0017] ±f3«fi)c(c*5v>T> ^i^mr&mwmx'iis 

[0 0 18] 

[f6B^©3ISf6©JI^^] liKT. *^B^cD||j£©J&JKfc:ov> 
01^fct;fE2S#^b«:#e>i5iBa-r-5o 

[0 0 19] tr. ^^m<Dm&<DmmtiyX-'mmm 

[0 0 2 0] ^g*«|g«J«SM4{i. 2o©Ti'^^i 

-^S' 1 0 , 2 0 ^m.m»mi.rz 2 g mmmmmmx-;^ 

So 

[0 0 2 1] s^as 2 II 1 ©T^^^i 1 0 

©|g»Wl 2®aJg4sg|^$ti?), g^«^J-^> 
iab^iEA*^©»W£6<]«:7Jffi-^. MStcJ:*). 
>lSo SBi&Wl 2©5tJ|gt{i. «^-»lii8^tfelR^ 1 4 

^^b. IgfbWl 2{ct&-3T^i!jT-^S J:a{C)feoTV> 
■5. -r^tJT^x ;^^^'y-i 6lcfeb±«)$nfcte{S^a 

1 7©f't^:trfc:j;t>T, 7.^ ^ ^ay^-rxDMi^M. 
«;tt2 2®--o©S{zM»gffi(-JE«b. v^V'fiJ^-l 
6 ©14® A^ftit ^ S cfc d 75; o T V^ S o 

[0 0 2 2] X^'Ty-l 6©ffl!lffl(C{i. ^ICTi'^ 
iJ:-^'i:|B|«{CflSfiR$tLfcll2©T<5'^J.^-<5'2 0 
ASH^^n?.o -r:&t)*.s ^2©T^'5^3.:3i-^' 2 0® 
liE»tt2 2®SJSAsa^^nS<. |gttW2 2®$feig{c: 
tt^ «a-«M«^«l^?2 4*s@^$n-CV^S. igftWi 

2 2ta:. «jfta2 7lcJ:?)X^'r^-2 6**. 

[0 0 2 3] Pb<(±^iE-rSJ;a(c. S^-«J«^tSl 
1 4, 2 4tc:-tjx-pn3ifi:'5;IKi&>'Vi';^&Wj!in-rs 

[0 0 2 4] mi<DTi7^:3.:r.—if 1 0®;^^'f ^— 1 
6®;^i!>:?^[q|{C?f!fbT^ ||2®Ti'5=-aJ^— iJ' 2 0®;^ 
7^-^-2 6 tt^«:s:?ipiK^iii-rsfc»> ^l®?'^ 

^:r3i-<5^ 1 0 tl|2©r^f=-i:ii-^ 2 O^HgitcTS 
c:i:CJ:f). ^2©T;57^iai— ^ 2 0©:^^-Y^J^— 2 
6Sr, 2SE&JK7?l!lA»-rc:i:*sf#S. 
[0 0 2 5] lil^UCT^^^J-a:— ^^';^^>^^□bTV^<Cl^: 

7?. ^^tzj^^m^m^^vtzmwrn^msiiiirhztifi 



5 

[ 0 0 2 6 ] 0 2 (i. ^mm(D^^mm.mwjmm e 

0, 4 0, 5o^mi^i.tz3j^^mmmmmx-$>?>o 

10 0 2 7] ^Ti^^zLJL-^ 3 0. 4 0, 5 0{±^ |e) 
«C«fig$n, |gl&Wl3 2, 4 2, 5 2®$6JStC. 

^nm^-mi&^mm^3 4, 4 4, 5 4Asg^$nT 

V^•g). ^|gi&W3 2, 4 2, 5 2t{i. miti23 7, 4 
7. 5 7 (^mm) S:^aDih«)bfcX-7'('<5^-3 6, 4 
6, 5 6*5. tg(fia3 7, 4 7, 5 7 (^0^) CD^jtC 

[0 0 2 8] 0^95 2 S^fJOT^^^iai— ^ 3 

o©fgttiW3 2©a^AJ|i^$n.5<, m^m(D-r^^zL 
j^— ^ 3 0®;^^>r<J^— 3 eoiWfflfcrH:, cfHOT^'^ 
iai-^4 0®|gtt«4 2®aiS^*s@^$n-So <PWl(D 
T^5=-J.:t— ^4 0®PC^-f 4 ecQ^RllHtCtt, Igtt 
fflOCDT^^i^c-^ 5 0©IBi(»llll5 2<D^mifim^^tl 
So oS»3, H«fflJ43J:WfK»{W®T^'5=-i3i-^3 
0, 5 0{±. tfiM©7'^^:J.:t-^4 0 5&:n-bT. ifg^ 

[0 0 2 9] ±ia^@ftSlgi&»B4, 6{C*5V^T^ S 
T^^iJi— ^ 1 0, 2 0, 3 0, 4 0, 5 0®«M,- 
14, 24, 34, 44, 54 IzM'^ttm. 
i!j/'Vl/;^<£EPADL.s KSJW1 2, 2 2, 3 2, 4 2, 5 

i:lc:j;t), ^^^-f 6, 2 6, 3 6, 4 6, 5 6^^ 

m^-^?>ztifix§^o mm. mmmi 2, 22,3 

2, 4 2, 5 2*sii^9<]t;M-^A>t^ti^Si:t. ^© 
^et::* »3;^v-r^l 6, 2 6, 3 6, 4 6, 5 6AS» 

^.mmmi2, 22, 32. 42, 5 2*sM;?rsicffi 

*f6<]{c^^l3:'^(4-rsi:S. y^^-f^J^ie, 26, 3 
6, 4 6, 5 eA^slKagtc^itbfctt^Tv 

6, 26, 36, 46, 56 hUWs^ 12, 22, 3 

2, 4 2, 5 2i:©H{Cr»f9*5^b> itl^^UiS-T:! 
hT\ig»lttl 2, 2 2, 3 2, 4 2, ^ 2\z^-oX7. 
f'^yie, 26, 36, 46, 5 6ifiJi^m-r^o 

[0 0 3 0] mw}^v\^7,ti^xtii. i^-^*»^5A 

±ASf9 (Xtt3ATf}) i;^ai'&3AT>) (Xfi^±A5!5) 

[0 0 3 1 ] <@'^OT^5=-i^— ^ 1 0, 2 0, 3 0, 
4 0, 5 0{i. -^n^n©!^ (t-^t)*.^ — o©|gi!;ffl 
©a^SA5H^^^^^ ^©|gl!)W©$feiStrm^-^^«l 

20, 30. 40, 50 (Dmmm 12, 22. 32, 4 

2,52 iifinm.-t?>m^m^it^(D75:m(Dmm.mxm^ 
-m&m.^m^i4, 24, 34. 44, b^^mm-^ 

[0 0 3 2] <i'^©7'<5^^iJi-^ 1 0, 2 0, 3 0, 

4 0, 5 OH:, ^H-enc^figtitD-r, ^^'^^^(Dm 



(4) 1^182003-33053 

6 

T-©tt^iS«IS>bs«^SSc ffe©7^'5^J.:ii-^®ffi«;{c 

is*sigif{cgtn?.idt, =g.T<^5=-i^-^ 1 0, 2 

0, 3 0, 4 0, SOS^JeKL. igttilj&IS&^S^fn 
{^J;v^, IgK/ttl 2, 2 2 ©ff^ (S^, 

fetis m^-mm^mmi'i 6. is, 34, 44, 5 
4©««ic^^i9:{tfef)-rSo ig»Jiii^?Stt, T^^i 

^t-^lO, 20, 3 0, 4 0, 5 0©«]gE, ttStci 

[0 0 3 3] CCi^C. MIMISM^ISttS idt^T^ 
^iJi-^lO, 2 0, 3 0, 4 0, 5 0S<*S:«fig-r 
Sfc, «gafg|J«fflJ;^^:SI5fi5©M*a-^s SPSftiPt^^ 

[0 0 3 4] i:C5TN jS«f»©Mtt:^$v^**spl(i# 

20 S©(if#^T•^i^V^, 

[0 0 3 53 Pi(K'^^B5<-ffl{r0S«;J^«t»®IH4, T 
i'^ij^— ^©|gl&W©j^ffi©tffi$c^£;bT^t>5o 

[0 0 3 6] ttfi0^$^*t-«i:LT*S5;T««*n 
SQ^IS*sfeSo Q = w„/ (W2-Wx) — (1) 
iClT-, w,.{itgij?fi©^tt6««iS. wi«±w„>6^?>^ 

30 m(Di/^2\,ztji:s>my&m. o)^iicor.t^ib^mmm<D 
ji^fei!(*±(f Tv^•^Tffi«>^l♦a*5«^M;feT•©^s*i© 1 / 

>r2i,ztji^m^mX'$)^o cr®J:^fc, «;^ffiB©l/ 
V2©S*iS#^S;S^>'N— 7 • /^V— • JK-f > hi:*^ 

[0 0 3 7] T^^i^-<5'®|gifttt®«ffi;j^3!)»?>n- 

7 • /tT?- • tk^ > bt^A^tTtt. ^$iJJSt!;t^>i*b-r® 

40 ^t. ©♦s©T*5?):3?{iJS^*^tc:«:S. bfei^^t, r 
^ ^ i ^ CI8ll;«i® ftS/asaSH felSJt -r Mttf^ 

5^ji3i— <5^©^tSj^©S{l!|©>'\— 7 . yiy— • 7}t-f > h 

m^m) tc^*ix^v>id{c-r5®3b5*S!j'r-fe5o 

[0 0 3 8] ^©J;5^rJliglS!{M*aS;^-r2.3i:lrj: 

[0 0 3 93 T^^i^-<5'«®igl!;«®Jt^«ta 
SO tt. iife^-H*e>«»:^-K*t?ig»ms**, 



(5) 

7 

[0 0 4 0] Pt)^t'^^V^Ti'^:r3:^-^F^H*5V^T 

[0 0 4 1] Jil±iKWbfcJ:at:, ^ 1 

0. 20;30. 40, 50 m<Df^mmm.mizm^m{f 

[0 0 4 2] *flMtt±f3SIJ[Wi^SSlCKa^$nS 10 

^(ox-ittj^<. ^<Dim^<Dmmxmmmmx'^^o 

[0 0 4 3] 

immm] m2(D^s^m.mnmm4iz-o\.^x. mi^m 

[0 0 4 4] IKlbMS 2, 4 2, 5 2{i. ij--^^>yr 

-(j'^-^5 0im%^^(Dfmm<tmm^m\'^x. 

mm(DmMi^B^l'Xii'>^o EBKlMl3 2, 4 2, 4 2 CD 

-^tl-^tl. 4. 5mmx4. 5mmx4 0m 
m, 3. 5minx3. 5mmx2 0mmx 3. 5mmx 20 
3. 5mmx 2 5mm-t?%-S>o I^K>n3 2, 4 2, 5 2 

S.-«SM*«l^^3 4, 4 4.. 5 4<Dmi/^mX-$> 
S. 

[0 0 4 5] «^-«6M^tfe^^^3 4, 4 4, 5 4{C 
{±> BES**i|6^i:bTPZT CPb (Zr, Ti) 0 3D 

fc. aM-lW^«l^^^3 4, 4 4, 5 4CDWrffl{iiE* 
?l^"^feSo ifSctiN 6mmx6mmxl0m 
His 3 mmx 3 mmx 5 mm^ 3mmx3mmx5mm 30 
T-fe-So SM-^'^t^^d^3 4iC(i^7 OkHz. « 

^-mM&^m^4 4izimi 20kHz, m^-ms, 
m^m^ 54{c{±*«jiookHz <DSimmm§k(Dmm^^ 

{'^^■&S3i:J5:<. #T<:7f=-iji-^ 3 0, 4 0, 5 0 
[0 0 4 6] ia4(i. &5'i'^i3i-<J'3 0, 40. 5 

0. 5 O^TiiHiiJ^bfco ■r'5;t>-^s 0 3{c^-rJ:^ 40 

X. 4^±izLxmw3m7 2(DT 

m^mm^'^xm^mf. m^-mm^mm'S'i 4tm 
mmi 2®j^^cLS<os*fSP*j7 7 ^sasbx -ecos 

i*iii7 7±{C, $5EP7 8T-^t-«t5K> ±:^3b»e> I/— tf 

[0 0 4 8] E14T-tt> ^Ti^^iJ^-^S 0, 4 0. 
5 0(Dm9b<^mm3S. 4 8. 5 8CD%$<&m;t^;& 

«^«lS^g♦iffl^^«■r•^b■c^^s. ^^39 a. 39 

b:4ga. 49b:59a. 59b(^. ^i3ipimj^ 50 



iftM 2003-33053 

8 

[0 0 4 91 m^mcOTi7^j.:x.—'Sf 3 1 ^OJ* 

igjis^s 9(>fi£CDji«i?!jT*iKi&bfc. 'i»?s&rfmmm<DT 

'7^D.3L—^A0, 5 0{i, 2»J(Z)JtiBj^54 9, 5 9{>f 

[0 0 5 0] m4is-ibm^ii^tiiXo\z. m^mcDT^^ 
i3i-<5^ 3 0 (ommmmL ? o k h z ) m^-t 

hfpm(DT^^sL^—i^ 4 0®±/cC^^ffiil«JlS^«54 9 
a, 4 9 b*^e>St^^•rv^5o iBjflKC, cfFJcDT^f^j.:t 
4 0®ig|iiMI^S£lS!j 1 2 0 kH z ) tt. ISMg^S 

wi^mRvmmm<oT^^:i-:^-^ 30,5 0OS«:« 

ig)lI?SIS=^^3 9 a, 3 9b; 5 9a, bQhifi^mtl 

(*«Jl 0 OkHz) tt. |?!|gE-rS4'M®T^^i:t 
-^4OCD±«:tt^jl»[f»0«S4 9a, 4 9b*>e.l8in 

[0 0 5 1] ^^iz. m^m<r>T^^3.:x.—'^ 3 o®ik 

»J^«ElS (i^70kHz) tt, ||^g!b55:V^^Bi&^a!l®T^ 
5 0cD±>&:±ttgMIiSt!(^^5 9 a. 5 9b*^ 
?.■fo^^^TV^:5. |a]«t. ig|&fifl®T^'^i3i-^ 5 0 
©Igifti^^SElS (i!!«J 1 0 0 kH z) fi. |?fSb5&V^@^ffill 
CDT^5=-i3i-^5'3 0CD^*e«jSJS«?IS^^3 9 a. 3 

9 bA^e)*>l6nTV'.S„ 

[0 0 5 2] ua. ^ <b\z.-wdi.(D^u^x\^mm'^'^m 
[0ffl®ffi#^iiB^] 

[0 1 ] i^mm-mmm\ic%^'^^^smmmm(D 

[02] ggJg^OD^ S ft «lll&«lfli®^SHfiST-fe 5 o 
[03] tgii;1ttt©tJ«;^%ScDa!iH^0T-feSo 

[114] Ei2ffl^aasigi!i«i«©si!>#tts^-r0 
4, 6 ^u^mmmmm 

10 T^^f^iJ^— ^J' (^lOT^^^^iJ^— ^) 
1 2 IgibM 

1 4 S^-«W^tfelK? 

16 ^^^<5^- (l8UElftSP*f) 

1 7 «to 

2 0 T^^f^-jLOi— (||2CD7'i^^i3::— 

2 2 mmm 

2 4 (SM-«1*^«5IS?) 

2 6 ;^^'f^5^- (SfelgiSasW 

2 7 «ia 

3 0 7^5^iJi-^J' (^lOT'^J'^-i^t-^^) 



9 

5 0 T^^:x3^~i> (^2CD7'^^i3i-^) 



ItM 2003-33053 

10 



mU [!S2] [1^13] 




0 60 100 IN 200 

namab 



